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Neuropathology  and  Psychiatry,  Vol.  17,  No.  5,  Pages  16-21,  19^8 

Clinical  Characteristics  of  Japanese  Encephalitis  in  the  Reconvalescence  Stage 
and  Residual  Phenomena,  by  I.  S.  Glazunov,  V.  V.  Kartasheva  and  P.  M.  Khvan 


We  studied  more  than  300  people  who  had  been  infected  with  Japanese 
encephalitis.  Lx  this- report  we  will  try  to  analyze  the  clinic  ' of  the' 
reconvalescence  period  and  residual  phenomena,  that  is,  those  conditions 
which  apoear  in  the  organism  of  a  person  after  the  acute  period  of  illness. 

There  is  little  literature  on  this  subject. 

In  our  literature  we  encounter  only  one  such  report  (P.  M.  Allperovich, 
Neuropathology  and  Psychiatry,  No,  4,  1940),  He  studied  23  reconvalescents 
and  only  8  were  well, 

Kaneko  detected  residual  phenomena  in  35  of  200  people.  However,  later 
worka  point  to  a  greater  percentage  of  residual  phenomena  (Naka  and  Kuraiva  - 
46$,  Sakurai  and  Ito  -  63%) • 

It  ia  understandable  that  a  severe  disease  such  as  Japanese  encephalitis 
cannot  paaa  without  a  trace,  leaving  some  type  of  pathological  change  in  the 
organism  of  the  person.  Our  detailed  clinical  and  special  laboratory  studies 


ao  interesting  t'hat  it  is  desirable  to  direct  the  attention  of  doctors  to 


question. 


In  all  convalescents,  without  exception,  there  were  detected  pathological 
changes  of  the  nervous  system  (oentral)  and  internal  organs.  Our  reports  show 


that  not  all  the  patients  come  out  of  the  acute  period  in  the  same  manner.  Th» 


various  pathological  deviations  dapend  on  the  severity  of  the  process.  If  some 


of  the  patients  reoover  quiokly,  then  others  experience  a  more  lengthy  recovery 
period ,  J 


A  vary  divars#  chart  la  obtained  during  the*  neurological  study  of 
patients,  We  found  ohanges  in  the  aotive,  riflexive  and  perceptive  spheres. 

The  greater  ohangea  were  found  in  the  aental  spheres.  Several  of  the 
diaordera  detected  causa  ua  to  think  of  the  irreveroabllity  of  certain  path¬ 
ological  ayaptoM.  Alaost  all  the  patianta  of  Japanese  encephalitis  possessed 
nunerous  autonoeia  dioplaoea»ents. 

Cur  atudiee  lead  ua  w  diabellave  that  the  convalescent  is  finally  well. 
Thie  ia  confirmed  by  the  condition  of  the  central  nervous  system,  the  ch^rt 
of  blood,  spinal  fluid  and  also  the  status  of  the  sonatlcal  spheres. 

In  the  first  days  after  the  teaperature  drop,  a  majority  of  the  patients 
still  remain  in  an  unconscious  status;  they  urinate  under  themselves  and  ao 
not  take  food.  For  several  daya  it  ie  possible  to  detect  rigidness  of  the 
occiput  sod  au  increased  auaole  tone.  The  recovery  progresses  slowly  and 
some  reoo-er  poorly.  The  aost  frequent  and  constant  complaints  at  this  time 
are*  general  weakness,  stubborn  headaches,  diaslness,  nolaea  in  the  head, 
fading  of  aeaory  and  loss  of  appetite.  Many  patients  are  very  inertly  apnth- 
etlo,  lack  initiative,  especially  to  work.  Only  after  a  month  or  longer  do 
the  shove  gradually  decrease  or  disappetr. 

In  those  oases  where  the  period  of  reoovery  i»  longer,  there  ere  present 
asthenia,  with  great  exhaustion,  weakness,  lower of  tone  and  low  moods. 
Similar  forms  are  advantageous  grounds  for  the  development  of  hypnohondrincal- 
aathenlcal  conditions,  which  are  more  difficult  to  treat.  An  asthenical  con¬ 
dition  occurring  ea  an  expraaaed  dispersive  toxic- infective  action  :a  the 
brain  la  such  more  severe,  <. 

Changes  in  the  payohiatrio  apbers  occur  in  7(9  of  the  oeaea  in  an  early 
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period  of  the  convalescence.  They  are  non-persistent  end  dynamic,  rougher 
in  tile  first  2  weeks.  However,  there  ere  encountered  severe  courses;  in  3 
patients  there  was  a  chart  of  an  intellectual  defect. 

Let  ue  atop  on  the  active  disturbances.  There  eere  no  reports,  in  our 
meteriel,  of  degenerative-atrophio  pars  lysis  of  the  musolea  of  the  neck  or 
the  shoulder  areas.  This  ia  explained  by  the  pathological  process.  The 
areas  most  effected  by  Japanese  encephalitis  are  the  Interbrain,  especially 
the  substantia  negra,  optlo  chiasm,  aubchiasa  region  and  in  some  cases  the 
varolius  bridge  and  the  medulla  oblong »ta.  The  process  is  characterised  by 
an  extensive  diffusion.  Also  affected  are  the  cortex  erai  the  subcortical 
nodules. 

During  tiok  enoephalitis,  as  ia  known,  the  chief  disturbances  are  those 
of  the  aella  of  the  forward  horn  of  the  cervical  section  of  the  spinal  cord. 

In  the  clinical  chert  tiie  paralysis  of  the  muscles  of  the  shoulder  area3  ar.d 
the  nook  are  predominant  -  this  ia  the  main  differential  feature  of  Japanese 
and  tiok  enoephalitis. 

We  noted  numerous  neurological  symptoms  in  all  the  convalescents. 

Host  often  no cad  were  the  paresis  of  the  7th  and  12th  pairs  of  the  hrsin 
nerves  (20 %)  of  a  central  type,  but  in  3  oases  there  waa  an  unstable  two-sided 
peripheral  paralysis  of  the  faoial  nerves  and  in  3  oases  one-sided.  In  6  cases 
there  was  a  one-sided  paralysis  of  the  12th  pair,  of  a  nuclear  origin,  with 
atrophia  of  the  tongue  muscles  of  the  affecced  side.  Disorders  of  the  eye 
movement  were  rare  »ixi  weekly  expressed.  Only  in  2  oases  did  wo  »>ote  paresis 
of  the  upward  movement  and  in  3  oases  ptosis  of  the  upper  eyelid.  There  were 
noted  uyatagmua  affectioua,  irregularity  of  the  pupils  and  eye  apert.v«,v  lower- 
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ing  of  the  light  reaction  of  the  pupil*  and  insufficient  convergence.  In 
5  cases  we  were  able  to  note  aphonia,  dysarthria,  without  disturbance  of  the 
act  of  swallowing.  During  the  aoute  period  these  pationta  witnessed  bulbar 
disturbances. 

Ote-laryngologioal  study  established  a  two-sided  paresis  of  the  soft 
palate  in  these  oaeea. 

Cerebral  heaiparesis  was  noted  in  5%  of  the  oases;  hemiplegia  was  not 
aeen  in  our  material,  although  Japanese  authors  list  a  small  percentage  (3-/J 
as  a  residual  phenomenon.  During  convalescence  many  patients  oould  not  r.cve, 
even  though  paralysis  was  abssnt.  There  were  disorders  in  reading,  writing, 
difficulty  in  pronouncing  words,  e  sharp  disturbance  of  the  coordination  or 
movement,  shaking  of  the  eyelids,  tongue  and  fingers  of  an  extended  hand. 

In  one  case,  after  the  drop  of  the  temperature,  there  was  an  amirnia  of 
the  face  and  hr adykinea ia ,  whlofc  looked  like  parkinsonism  after  Economo 
encephalitis. 

A  typical  chart  of  parkinsonism  developed  in  another  case  after  2  months. 

In  the  acute  period,  In  oertain  cases,  there  were  observed  s  maeklike  face, 
bradykineeia,  sometimes  a  forood  smile  and  various  forma  of  hyperkinesia,  but 
these  symptom*  ware  transient  and  occurred  irregularly  later. 

Japanese  literature  reports  of  single  oases  of  parkinsonian.  The  material 
of  Alperovich  lists  no  oases  of  parkinsonism.  Study  of  the  reflector  sphere 
disc  rosed  aniso-ref  leotion  of  the  tendinous  reflexes  in  205br  an  increase  -  VO.t, 
lowering  -  30 %t  absence  of  abdominal  reflexes  -  20 %, 

If  clear  meningeal  symptoms  were  present  in  the  severe  period,  then  they 
were  noted  in  the  oonvaleeoent  period.  The  most  durstlve  symptom  was  the  Kerr.ig 
symptom  aooompanied  by  oonstent  beadaohesj  in  snob  cases  the  spinal  f .  -id  *8s 
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varied  and  Its  pressure  was  increased. 

Of  the  aenaory  disorder*  there  were  noted  peculiar  pains,  hyperesthesia 
of  the  akinj  in  2  ease*  pain  in  the  upper  extremities  caused  us  to  think  of 
thalamic  Byndrome.  In  later  stages  of  the  recovery  there  were  noted:  I033 
of  weight,  dryness  and  peeling  of  the  akin,  falling  out  of  the  hair,  expansion 
of  the  puplla.  A  socelled  autonomic  dystonia  was  noted  in  80%.  Also  present 
were  Horner's  symptom  and  a  subfebrll  temperature  which  was  not  explei nod  by 
the  flta._s  of  ‘.he  internal  organa.  There  ware  single  cases  of  weakness  of  the 
sphincter  of  t  e  l ladder  and  diaturbanoe  of  the  sweat  glanda. 

Owing  to  the  spasm  of  the  vea.-ela  on  the  periphery,  which  was  indicated 
also  by  oapillaroacopy ,  there  was  observed  a  paleneaa  of  the  skin  integument; 
as  a  rule  the  pulse  waa  vary  liable,  blood  pressure  was  decreased.  The  body 
temperature  waa  held  at  low  levels .  In  15%  of  the  cases  there  was  bradycardia, 
in  55%  -  tachycardia  and  only  in  30%  did  the  pulse  remain  normal.  The  Ascher's 
symptom  was  positive  in  75%.  The  electrocardiogram  in  45%  was  typicsl  for  a 
post-infection  myocarditis,  In  25%  for  infarct  and  in  30%  it  was  possible  to 
note  a  great  lability  of  the  heart  muscle. 

Regarding  the  organ  of  night,  there  were  hemorrhages  on  the  lower  part  of 
the  eye,  residual  occurrences  of  edema,  in  certain  cases  -  obstructive  occur¬ 
rences,  sometimes  neuritis  of  the  optic  nerve  with  a  passing  over  to  atrophy. 
It  was  often  possible  to  note  a  disorder  of  the  appetite,  usually  distortion. 

Analysis  of  the  spinal  fluid  and  blood  in  the  period  of  reconvalescence 
revealed  numerous  characteristic  peculiarities.  The  fluid  is  always  colorless 
and  transparent;  formation*  of  p#lli ^le  and  netting  were  not  observed.  The 
quantity  of  albumen  in  97.5%  of  all  lnapacted  was  increased;  in  a  majority  of 


5 


* 


J 


the  oasss  (93.7%)  the  diapason  of  vihrstl  on  «‘ia  in  the  levels  of  —  4  c*. 

In  oontraat  to  thB  aouta  period,  a  greater  saturation  of  the  spinal  fluid  by 
albumen  draws  attentior,.  The  general  oontant  of  albumen  from  0.33  to  O.4V00 
saa  noted  in  3.8%  of  the  oases,  froa  0.42  to  0,5°/oo  in  16.2%,  from  O.ol  to 
0,75°/oo  in  30%,  fro*  0.76  to  l°/oo  In  18.7%,  from  1  to  2°/'o°  in  23.8%,  anil 
higher  2°/oo  in  %  of  the  oases. 

Globulin  reactions  of  the  spinal  fluid  were  positive  in  all  cases  era 
their  intensity  oompsred  with  the  quantity  of  albumen.  Observing  the  dynamic 
variation  of  the  albu*en,  we  unceasingly  noted  lto  increase  in  a  later  stage 
of  the  lnfeotion.  la  an  illustration  of  these  variations  we  will  set  down  a 
ease  history. 

Patient  K,  21  yeara  old.  Became  ill  4  September  194b.  Temperature  rose 
suddenly  to  38,  nausea,  vomiting.  Entered  the  hospital  7  September  1940, 
oomplained  of  sever#  headaches,  dlaslneas  and  weakness.  Memory  hazy.  Answers 
questions  reluctantly,  with  one  word.  Face  is  hyperemlzed,  temperature  4'\^. 

Regarding  the  nervous  system;  irregularity  of  the  vision,  left  eye  p.p^r- 
ature  narrower  than  right.  Right  nasolabial  fold  somewhat  smootn,  Tendinous 
reflexes  inoreased.  Pathologioal  reflexes  absent.  MubcIo  tone  in  extremities 
somewhat  increased.  Kernig'e  sign  positive;  expressed  rigidness  of  the  occip¬ 


ital  muscles. 

The  tespera-ure  deor eased  15  September,  but  the  patient  felt  poorly  until 
6  Ootober.  He  experienced  headaches,  diszy  spells,  inability  to  walk  alone; 
mental  peroeption  was  low.  Most  of  the  tims  the  patient  was  in  bed  in  a  half- 
sleep  status,  not  showing  any  interest  to  eat  or  to  the  surroundings. 
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Tho  patient  throe  tines  underwent  exploratory  punctures. 


Date 

Day  of 
llunoss 

Alb<jmen 
in  v'/o» 

Teat 

Par  tdy'B 

React  ion 
Nonoe-Apelt 

Cytosis 

Neutro¬ 

phils 

lympho 

cy  tes 

13  Sep 

10th 

0.75 

♦  ♦ 

4 

126/3 

514 

l,Ln 

19  5ep 

lt>th 

1.15 

4444 

4  44 

67/3 

«C  a*  < 

7c  X 

9  Oct 

36th 

1.1* 

4  4-4  4- 

4  44 

76/3 

si 

921 

Thus  the  quantity  of  albumen  progressively  increases  in  later  struts 
of  the  illness,  tho  globulin  reactions  are  expressed  mc-r  Intone  1  ve  ly ,  the 
oytosls  is  far  from  normal.  Such  g rosing  displacements  of  the  a":  bimen  status 
ef  the  spinal  fluid  Is  obsmved  in  97, If  of  the  cams.  In  a  later  period  of 
the  Illness  tho  albumen-oellular  composition  returus  to  normal .  The  quantity 
of  formal  elements  in  the  spinal  fluid  la  increased  from  11/3  to  652/3  in  91.31 
of  the  cases  in  tho  period  of  oonvalescenoe.  Cf  this  number  the  Increase  from 
11/3  to  30/3  was  observed  in  21.64  of  the  case  ,  from  31/3  to  JO/3  in  20. 7i, 
from  100/3  to  300/3  in  21,34,  from  3*31/3  to  b/o/3  in  3.74  of  cases. 

Thus,  In  the  convalescent  period  the  quantity  of  cells  ia  still  signi¬ 
ficantly  inoreused. 

Studies  of  the  volume  of  carbohydrate-salt  established  the  pathologies l 
displacements  of  the  biochemical  equilibrium  of  the  sugar  and  chlorous  sooim 
and  the  lowering  of  the  absolute  content  or  these  substances  in  tho  blood  of  o 
majority  of  the  patients. 

The  coefficient  of  the  penetrability  of  the  blood-brain  barrier  wa3  varied 
ir.  77, H4  of  the  oases  at  tne  expense  of  a  comparative  hyuerglycorrhae.tia. 

During  so  frequent  an  inoroaee  of  the  pentrabillty  of  the  barrier  for  sugar, 
the  absolute  quantity  of  sugar  ir,  the  cerbrcspinal  fluid  was  lowered  to  24-39 
milligram  4  in  35.54  of  the  oasea,  increased  from  66  to  83  r.il'lgrara  4  in  l>i. 
in  the  remaining  fluids  (51,54)  tho  abaolute  oontent  of  sugar  was  normal.  An 
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increase  of  sugar  of  the  bl  iod  sal  not  noted;  hypoglycemia  -  a  frequent 
occurrence  In  the  eubaoute  period;  in  bOf>  of  the  oas*>a  a  decrease  of  the 
sugar  reaohed  70*47  ■illigrae  %, 

A  decrease  of  the  quantity  of  chlorous  aodiua  in  the  blood  to  34/, -3  JO 
milligram  $  was  observed  In  36.3$  of  the  cases;  a  decrease  to  lower  fijures  - 
only  in  certain  oaeee.  The  biochemical  balance  between  the  NaCl  of  tr.t< 
spinal  fluid  end  the  blood  was  disrupted,  the  penetrability  of  tho  brain- 
bloed  barrier  for  this  subetanoe  deflates  from  the  normal  in  7t,,6£  of  tho 
cases;  of  this  number  the  coefficient  ol  penetrability  was  varied,  increas¬ 
ingly  fro*  1.36  to  2  in  43.6$  of  the  oases,  decreaeingly  from  u.3  and  lower 
in  31$. 

The  data  obtained  by  us  point  to  significant  and  lengthy  pathological 
variations  in  th8  spinal  fluid. 

Thus,  fer  example,  Patient  0  recovered  from  Japanese  encepr, jiitls  in 
Augus t  1946,  In  March  1947  he  complained  of  headaohea,  bizair.esa,  ei»ep- 
lessness  and  lots  of  *e*ory.  From  a  neurological  Btatua  it  was  possible  to 
note  e  light  eaywusetry  of  the  nasolabial  fold  and  aniso-rel'iexes  In  the  upper 
end  lowar  extremities. 

Analysis  on  24  March  1947  gave  the  following  results  1  spinal  fluid 
colorless,  transparent,  quantity  of  albumen  0,39°/°o;  Paruy  roaction 
Nonne-apelt  reaction  +  ;  oytosle  28/3;  quantity  of  sugar  in  tho  spinal  fluid 
97  milligram  $,  in  bleed  -  113  milligram  $,  coefficient  of  penetrability  O.cj; 
NaCl  in  the  spinal  fluid  -  619  milligram  $,  in  the  blood  *  343  milllgran.  %, 
coefficient  of  penetrability  1.8. 

Thus,  the  heK.to-liquid  coefficient  of  penetrability  ?cr  * vjjj «r  o * 1. 1 
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chlorous  sodium,  8  weeks  after  the  acute  period,  was  sharply  increased  at 
tho  expense  of  byperglyoorrhachia  and  hyperchlorrhachia.  Evidently  the 
virus  of  Japanese  encephalitis  causes  stable  and  deep  variations  of  the 
brain-blood  barrier  and  also  of  centers  regulating  the  interchange  of  sub¬ 
stances.  The  latter  is  the  reason  for  disruption  of  the  carbohydrate-salt 
interchange. 

It  is  interesting  to  note  that  Prof,  Smorodintsev  and  Drobe3hevskaya 
detected,  great  quantities  of  specific  antibodies  in  the  spinal  fluid  of 
convalescents.  The  antibodies,  with  suooeas,  reacted  with  the  antibodies 
in  reactions  of  tying  the  complements.  A  simultaneous  quantitative  titer¬ 
ing  of  the  antibodies  of  the  spinal  fluid  and  blood  of  one  and  the  3ame 
patient  indicated  a  correlation  of  the  antibodies  of  the  spinal  fluid  and 
blood  equal  to  ltj  -  1*10,  Thia  indicates  the  great  displacements  of  dis¬ 
tribution  of  the  antibodies  because  the  normal  correlation  of  antibodies  in 
the  spinal  fluid  and  blood  is  1j300.  Evidently  these  antibodies,  in  excess, 
penetrate  into  the  spinal  fluid*  owing  to  the  disruption  of  the  barrier 
functions. 

The  morphological  chart  of  t  he  blood  indicated  by  a  large  quantity  of 
material,  that  the  normalizations  of  the  general  quantity  of  leukocytes  and 
leukocytic  formulas  extend  to  5-6  weeks  and  longer.  In  certain  case3  the 
leukocytes  interchange  with  leukopenia.  Cases  of  leukocytosis  from  12,000  to 
l/,000  are  encountered  during  all  types  of  complications  and  are  accompanied 
by  neutrophiles  with  displacements  counterclockwise  to  bacillary  and  even  to 
immature  forms.  The  red  blood  was  not  varied. 

The  most  frequent  complications  of  this  period  were  pneumonia,  chronio- 
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sepsis,  hemorrhagic  diathesis  (bloed  Id  urine,  appearances  of  hemorrharing, 
hematoma  in  various  aeotiona  of  the  body). 

The  functional  disruptions  of  the  motive  and  autonomio  orders  can  Inst 
months,  but  all  ere  subject  to  recovery.  An  especially  stable  symptom  is  e 
socallod  infectioua  asthenia,  Tosards  the  outcome  of  4-5  weeks,  during  the 
most  advantageous  period,  the  occurrences  6f  general  weakness  disappear,  the 
patients  begin  to  gain  weight,  however,  some  neurologloal  symptoms  remain 
stable  even  after  2  months  and  longer  (affection  of  the  brain  nerves,  dis¬ 
ruptions  of  reflector  spheres,  pyramid  signs,  pathological  variations  of  the 
spinal  fluid).  In  single  cases,  after  3-4  weeks'  lapse  from  the  acute  period, 
there  developed  charts  of  poet-infection  psychosit  whioh  led  the  patient  to  a 
psychiatric  hospital. 

Our  material  points  out  the  severe  variations  cf  the  nervous  system  which 
take  plaoe  during  Japanese  encephalitis.  To  explain  this  we  conducted  accurate 
tests  of  seotlonal  material  (this  will  be  reported  later).  In  one  case  in 
which  the  patient  died  of  accidental  reasons,  we  detected  hemorrhages  in  the 
brain,  in  this  number  dlspedetio  types,  residual  infhnmetory  occurrences 
(lymphocytic  and  plasmatio  infiltratee)  and  accumulations  of  astrocytic  glia, 
in  the  centers  of  inflammation,  also  oligodendroglia  and  Hornega  cells. 
Evidently,  in  the  period  cf  convalescence,  in  the  nervous  ays x-em  tr.ere  con¬ 
tinues  a  process  of  healing, 

Many  doctors  still  have  difficulty  in  determining  when  a  patient  is  com¬ 
pletely  well  because  they  are  not  well  acquainted  with  the  disease. 

Our  etudios  will  help  in  the  evaluation  of  the  status  of  a  patient, 
recovering  from  this  infection.  Our  material  covered  cases  from  several  days 
to  a  year  sod  beyond  the  acute  stage. 
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